INTRODUCTION
============

Breast cancer is the malignancy with the highest incidence in women and cancer-related death due to breast carcinoma was second only to lung cancer among American women \[[@B1]\]. Neoadjuvant chemotherapy (NACT) has been considered a vital option for breast cancer treatment \[[@B2]\]. There are 4 known benefits of neoadjuvant systemic therapy, i.e., reducing the clinical stage of breast cancer, decreasing the extent of surgery, eradicating micrometastatic disease, and predicting chemotherapeutic sensitivity \[[@B3][@B4]\]. A pathological complete response (pCR) after neoadjuvant therapy was proven to be a predictive indicator for favorable disease-free survival (DFS) and overall survival (OS) \[[@B5]\] and was considered the primary endpoint for most clinical trials \[[@B6][@B7][@B8]\]. Selecting appropriate indicators to predict pCR is a current hot topic in research.

Taxane has been widely used in both neoadjuvant and adjuvant chemotherapeutic regimens. Taxane targets the microtubule and control spindle microtubule dynamics, which may result in cell cycle arrest in the G2/M phase and apoptosis in cancer cells \[[@B9][@B10]\]. Tau is a microtubule-associated protein (MAP) found in both normal and abnormal breast cells. It can maintain the stability of the microtubule by facilitating the assembly of microtubules and binds to the same point of beta-tubulin as taxane \[[@B11]\], leading to potential taxane-resistance with high levels of Tau expression. Previous studies have indicated that expression of Tau protein is associated with the reaction to neoadjuvant taxane-containing chemotherapy \[[@B4][@B12][@B13]\]. Some earlier articles reported low Tau expression is associated with a higher pCR rate \[[@B12][@B13]\], while others found that Tau expression could not predict the response to neoadjuvant therapy \[[@B14][@B15]\]. The correlation between Tau protein expression and response to NACT remains unclear and there are currently no studies that have explored the relationship between Tau protein expression and different subtypes of breast cancer.

This study aimed to retrospectively explore whether Tau protein expression can predict pCR before receiving neoadjuvant therapy and survival in different subtypes of breast cancer.

METHODS
=======

Patients
--------

This retrospective study was approved by the Ethics Committee of our hospital (No. GDREC2012058H\[R3\]) and was performed in accordance with the principles of the Declaration of Helsinki. The requirement for informed consent was waived. The inclusion criteria were as follows: 1) the patients underwent core-needle biopsy and were diagnosed with invasive breast carcinoma before neoadjuvant therapy; 2) the patients underwent surgery after receiving NACT and the final pathological results were available; and 3) the patients received neoadjuvant therapy and no treatment before neoadjuvant therapy (including chemotherapy, endocrine therapy, and radiotherapy). The exclusion criteria were as follows: 1) patients with distant metastatic breast cancer and 2) patients with other tumors that were found before treatment. Four hundred and sixty-eight female patients with breast carcinoma who received NACT between February 2009 and December 2018 were included in the analysis.

NACT regimen
------------

All patients received a NACT regimen; 446 patients were administered a taxane-based regimen and 70 patients were administered an anthracycline-based regimen (among them, 57 patients had chemotherapy regimens that included taxane and anthracycline). Detailed descriptions of the NACT regimens are as follows: 1) only taxane-containing regimen: 225 patients received the TCb chemotherapeutic regimen (75 mg/m^2^ docetaxel and carboplatin with an area under the curve of 6, every 3 weeks); 124 patients received the TC chemotherapeutic regimen (75 mg/m^2^ docetaxel and 600 mg/m^2^ cyclophosphamide every, 3 weeks); 40 patients received the TX chemotherapeutic regimen (75 mg/m^2^ docetaxel every 3 weeks and 1,250 mg/m^2^ capecitabine twice, on day 1 to day 14, every 3 weeks); 2) only anthracycline-contained regimen: 13 patients received the FEC regimen (100 mg/m^2^ epirubicin, cyclophosphamide 500 mg/m^2^, and 5-fluorouracil 500 mg/m^2^, every 3 weeks); 3) chemotherapy regimens that contain both taxane and anthracycline: 49 patients received the EC followed by T regimen (90 mg/m^2^ epirubicin and 600 mg/m^2^ cyclophosphamide every 3 weeks for 4 cycles, followed by a 4-cycle period of 100 mg/m^2^ docetaxel every 3 weeks); 8 patients received the TAC regimen (500 mg/m^2^ cyclophosphamide, 75 mg/m^2^, docetaxel and 100 mg/m^2^, epirubicin, every 3 weeks); and 4) other regimens (i.e., a chemotherapy regimen that contains neither taxane nor anthracycline) were administered to 9 patients. Among 193 patients who had human epidermal growth factor receptor-2 (HER2)-positive breast cancer, 165 patients used trastuzumab for targeted therapy (loading dose, 8 mg/kg; maintenance dose, 6 mg/kg).

Pathological examination and response evaluation
------------------------------------------------

Through nuclear staining of the estrogen receptor (ER) and progesterone receptor (PR), the cut-off values for ER and PR were set at 1%; immunohistochemistry (IHC) staining of cancer cells \< 1% was considered ER/PR negative and ≥ 1% was considered ER/PR positive. We regarded nuclear staining \< 20% of tumor cells as Ki-67 negative and ≥ 20% as Ki-67 positive \[[@B16]\]. Further, cancer cells with IHC 0 and 1+ were regarded as HER2 negative and cancer cells with IHC 3+ were regarded as HER2 positive. If cancer cells were IHC 2+, further validation was performed with *in situ* hybridization (ISH) testing, and ISH amplified outcomes were regarded as HER2 positive.

Tau protein expression in normal breast epithelium cells was defined as the control and reference for scoring. Tumor cells that received no Tau expression were considered as score 0; lower expression than normal breast cells was considered IHC 1+; similar expression to normal breast epithelium was considered IHC 2+; higher expression than normal breast cells was considered IHC 3+. IHC 0 and 1+ were regarded as Tau expression negative and IHC 2+ and 3+ were regarded as Tau expression positive \[[@B17]\]. The pathological results were examined by 2 breast pathologists (with at least 10 years of breast pathological experience); discrepancies were discussed with a third breast pathologist and the final results were decided upon consensus.

pCR (ypT0N0 or ypTisN0) was considered as eradication of residual invasive carcinoma in both breast and lymph node \[[@B18][@B19]\].

Data and statistical analysis
-----------------------------

The χ^2^ tests and Fisher\'s exact test were utilized to compare the relationship of Tau and other clinical characteristics. Logistic regression analysis was utilized to consider the relationship of ER, PR, HER2, Ki-67, and Tau status to response probability. Statistical significance was set at 0.05. DFS and OS were used as survival endpoints in this survey and were analyzed using the Kaplan--Meier method. DFS was considered as the time from confirming breast cancer to either recurrence, metastasis, or death from other diseases before recurrence or metastasis. OS was defined as the times between confirming breast cancer to any cause of death. The log-rank test was utilized to assess the hazard ratio (HR) and 95% confidence intervals for DFS and OS. Statistical analysis was performed using SPSS software (version 22; SPSS Inc., Chicago, USA).

RESULTS
=======

Patients and Tau expression
---------------------------

Four hundred and sixty-eight patients with NACT and pathological findings of Tau expression were recruited in our study. [Table 1](#T1){ref-type="table"} shows the relationship of Tau protein expression with clinical-pathological parameters. Two-hundred and eighty (59.8%) tumors had positive Tau protein expression, 188 (40.2%) tumors had negative Tau protein expression; 191 (40.8%) were luminal HER2-negative breast cancer, 193 (41.2%) were HER2-positive tumor, and 84 (18.0%) were triple-negative breast cancer (TNBC). Based on the AJCC Cancer Staging Manual (8th edition) \[[@B20]\], 85 (18.2%) patients had stage I tumors, 309 (66.0%) patients had stage II tumors, and 74 (15.8%) patients had stage III tumors. The mean age was 48.9 ± 9.9 years (range 19 to 74 years old). For breast surgery treatment after NACT, 163 (34.8%) patients underwent breast-conserving surgery.

###### Baseline patient demographics and clinical characteristics (n = 468)

![](jbc-23-47-i001)

  Characteristics                  Values                      
  -------------------------------- --------------------------- ------------
  Age (yr)                         48.9 ± 9.9                  
  BMI                              23.5 ± 3.3                  
  Menopausal state                                             
                                   Premenopausal               229 (48.9)
                                   Postmenopausal              239 (51.1)
  Clinical stage^\*^                                           
                                   I                           85 (18.2)
                                   II                          309 (66.0)
                                   III                         74 (15.8)
  Tumor type                                                   
                                   Ductal carcinoma            443 (94.7)
                                   Lobular carcinoma           10 (2.1)
                                   Other                       15 (3.2)
  Molecular subtype                                            
                                   Luminal HER2-negative       191 (40.8)
                                   HER2-positive               193 (41.2)
                                   TNBC                        84 (18.0)
  Pathological complete response                               
                                   No                          278 (59.4)
                                   Yes                         190 (40.6)
  Breast surgery                                               
                                   Breast-conserving surgery   163 (34.8)
                                   Mastectomy                  305 (65.2)

Data are shown as mean ± standard deviation or number (%).

BMI = body mass index; HER2 = human epidermal growth factor receptor-2; TNBC = triple-negative breast cancer.

^\*^Based on the 8th AJCC staging system.

Tau expression and pCR
----------------------

Tau protein level was an indicator of response to NACT; 190 (40.6%) patients had a pCR after receiving neoadjuvant therapy. Of these, 92 (32.9%) of 280 patients achieved a pCR in the Tau-positive group; 98 (52.1%) of 188 patients achieved a pCR in the Tau-negative group. Compared to that in the Tau-positive patients (92 \[32.9%\] of 280), Tau-negative patients (98 \[52.1%\] of 188) had a higher pCR rate after NACT (*p* \< 0.001, [Table 2](#T2){ref-type="table"}). The percentage of Tau-negative tumors was higher in the TNBC (59 \[70.2%\] of 84) and HER2-positive breast cancer (82 \[42.5%\] of 193) groups than in luminal-HER2-negative breast cancer (47 \[24.6%\] of 191, *p* \< 0.001, [Table 2](#T2){ref-type="table"}).

###### Correlation between protein-Tau status and clinicopathological characteristics of neoadjuvant chemotherapeutic breast cancer patients

![](jbc-23-47-i002)

  Characteristics     No. of patients          Tau-positive   Tau-negative   *p*-value
  ------------------- ------------------------ -------------- -------------- ------------
  Tumor stage^\*^                                                            0.299
                      cT1                      93             51 (54.8)      42 (45.2)
                      cT2                      311            185 (59.5)     126 (40.5)
                      cT3                      47             31 (66.0)      16 (34.0)
                      cT4                      17             13 (76.5)      4 (23.5)
  Clinical stage^†^                                                          0.709
                      I                        85             49 (57.6)      36 (42.4)
                      II                       309            189 (61.2)     120 (38.8)
                      III                      74             42 (56.8)      32 (43.2)
  Tumor type                                                                 0.421
                      Ductal                   443            263 (59.4)     180 (40.6)
                      Lobular                  10             8 (80.0)       2 (20.0)
                      Other                    15             9 (60.0)       6 (40.0)
  Molecular subtype                                                          \< 0.001
                      Luminal-HER2(−) breast   191            144 (75.4)     47 (24.6)
                      HER2-positive            193            111 (57.5)     82 (42.5)
                      TNBC                     84             25 (29.8)      59 (70.2)
  pCR                                                                        \< 0.001
                      No                       278            188 (67.6)     90 (32.4)
                      Yes                      190            92 (48.4)      98 (51.6)
  ER                                                                         \< 0.001
                      Negative                 165            64 (38.8)      101 (61.2)
                      Positive                 303            216 (71.3)     87 (28.7)
  PR                                                                         \< 0.001
                      Negative                 144            58 (40.3)      86 (59.7)
                      Positive                 324            222 (68.5)     102 (31.5)
  HER2                                                                       0.392
                      Negative                 275            169 (61.5)     106 (38.5)
                      Positive                 193            111 (57.5)     82 (42.5)
  Ki67                                                                       0.117
                      Low                      64             44 (68.8)      20 (31.3)
                      High                     404            236 (58.4)     168 (41.6)

Data are shown as number (%).

pCR = pathological complete response; ER = estrogen receptor; PR = progesterone receptor; HER2 = human epidermal growth factor receptor 2.

^\*^Inflammatory breast cancer was not included; ^†^Based on the 8th AJCC staging system.

Analysis identified ER, PR, HER2, and Tau as significantly related to pCR after NACT ([Table 3](#T3){ref-type="table"}). In multivariate analysis, ER, HER2, and Tau status were found as independent predictors of pCR. Among patients with high Tau-positive expression, the odds of pCR achievement were lower in the Tau 2+ and Tau 3+ subset patients compared to the no Tau expression subset patients, respectively (odds ratio \[OR\] = 0.392, *p* = 0.014; OR = 0.312, *p* = 0.003, respectively). With the decline of Tau protein expression, the pCR rate was further increased in the Tau-positive group ([Table 4](#T4){ref-type="table"}).

###### Correlation between pCR subset and pathological characteristics

![](jbc-23-47-i003)

  Characteristics   No. of patients   pCR   Non-pCR      *p*-value
  ----------------- ----------------- ----- ------------ ------------
  ER                                                     \< 0.001
                    Negative          165   104 (63.0)   61 (37.0)
                    Positive          303   86 (28.4)    217 (71.6)
  PR                                                     \< 0.001
                    Negative          144   82 (56.9)    62 (43.1)
                    Positive          324   108 (33.3)   216 (66.7)
  HER2                                                   \< 0.001
                    Negative          275   74 (26.9)    201 (73.1)
                    Positive          193   116 (60.1)   77 (39.9)
  Ki67                                                   0.414
                    Low               64    23 (35.9)    41 (64.1)
                    High              404   167 (41.3)   237 (58.7)
  Tau                                                    \< 0.001
                    Negative          188   98 (52.1)    90 (47.9)
                    Positive          280   92 (32.9)    188 (67.1)

Data are shown as number (%).

pCR = pathological complete response; ER = estrogen receptor; PR = progesterone receptor; HER2 = human epidermal growth factor receptor 2.

###### Multivariate logistic regression analysis for pCR

![](jbc-23-47-i004)

  Factors   OR (95% CI)            *p*-value              
  --------- ---------------------- ---------------------- -------
  ER        0.232 (0.155--0.348)   \< 0.001               
  PR        0.673 (0.352--1.284)   0.229                  
  HER2      4.508 (2.944--6.903)   \< 0.001               
  Tau                                                     
            0                      Reference              
            1+                     0.618 (0.309--1.236)   0.174
            2+                     0.392 (0.186--0.824)   0.014
            3+                     0.312 (0.145--0.667)   0.003

pCR = pathological complete response; OR = odds ratio; CI = confidence interval; ER = estrogen receptor; PR = progesterone receptor; HER2 = human epidermal growth factor receptor 2.

For Tau-positive breast cancers, the pCR rate was 33.5% and 23.5% in the taxane-based group and non-taxane-based group, respectively; the pCR rate was 38.6% and 31.8% in the anthracycline-based group and non-anthracycline-based group, respectively. For Tau-negative breast cancers, the pCR rate of the taxane-based group was numerically twice as high as the non-taxane-based group (53.0% \[97/183\] and 20.0% \[1/5\], respectively); however, the pCR rates were similar in the anthracycline-based group and non-anthracycline-based group (53.8% \[14/26\] and 51.9% \[84/162\] for Tau-negative breast cancers; [Figure 1](#F1){ref-type="fig"}).

![pCR rate of different chemotherapy regimens in Tau-negative groups.\
pCR = pathological complete response.](jbc-23-47-g001){#F1}

pCR rates in patients with different Tau protein levels among different molecular subtypes
------------------------------------------------------------------------------------------

When all patients were divided into 3 molecular subtypes; in patients with the HER2-positive subtype, pCR was achieved in 64 (57.7%) of 111 patients with Tau-positive protein and 52 (63.4%) of 82 with Tau-negative protein. In patients with the HER2-negative subtype, pCR was achieved in 28 (16.6%) of 169 patients with Tau-positive protein and 46 (43.4%) of 106 with Tau-negative protein (*p* \< 0.001 for HER2-negative breast cancer, [Table 5](#T5){ref-type="table"} and [Figure 2A](#F2){ref-type="fig"}).

###### The rate of pCR in different protein-Tau group with the 2 different molecular subtypes

![](jbc-23-47-i005)

  Factors                   pCR rate in Tau+ patients   pCR rate in Tau− patients   *p*-value
  ------------------------- --------------------------- --------------------------- -----------
  All patients (n = 468)    92/280 (32.9)               98/188 (52.1)               \< 0.001
  HER2-negative (n = 275)   28/169 (16.6)               46/106 (43.4)               \< 0.001
  HER2-positive (n = 193)   64/111 (57.7)               52/82 (63.4)                0.419

Data are shown as number (%).

pCR = pathological complete response; HER2= human epidermal growth factor receptor 2.

![pCR rates in patients with different Tau protein levels among different molecular subtypes. (A) All patients were divided into 2 molecular subtypes. (B) All patients were divided into 3 molecular subtypes. *p*-values are from the χ^2^ test for trend. pCR is defined as ypT0N0 or ypTisN0.\
pCR = pathological complete response; HER2 = human epidermal growth factor receptor 2; TNBC = triple-negative breast cancer.](jbc-23-47-g002){#F2}

When all patients were classified into 3 molecular subtypes, in patients with the luminal HER2-negative breast carcinoma, pCR was achieved in 20 (13.9%) of 144 patients with Tau-positive protein and 11 (23.4%) of 47 with Tau-negative protein. In patients with the HER2-positive breast carcinoma, pCR was achieved in 64 (57.7%) of 111 patients with Tau-positive protein and 52 (63.4%) of 82 with Tau-negative protein. In patients with TNBC breast carcinoma, pCR was achieved in 8 (32.0%) of 25 patients with Tau-positive protein and 35 (59.3%) of 59 with Tau-negative protein (*p* = 0.022 for TNBC; [Table 6](#T6){ref-type="table"} and [Figure 2B](#F2){ref-type="fig"}).

###### The rate of pCR in different protein-Tau group with the 3 different molecular subtypes

![](jbc-23-47-i006)

  Factors                           pCR rate in Tau+ patients   pCR rate in Tau− patients   *p*-value
  --------------------------------- --------------------------- --------------------------- -----------
  All patients (n = 468)            92/280 (32.9)               98/188 (52.1)               \< 0.001
  Luminal HER2-negative (n = 191)   20/144 (13.9)               11/47 (23.4)                0.125
  HER2-positive (n = 193)           64/111 (57.7)               52/82 (63.4)                0.419
  TNBC (n = 84)                     8/25 (32.0)                 35/59 (59.3)                0.022

Data are shown as number (%).

pCR = pathological complete response; HER2 = human epidermal growth factor receptor 2; TNBC = triple-negative breast cancer.

Survival and Tau expression
---------------------------

The median follow-up for DFS in our study was 3 years. Fifty-one patients experienced recurrence and metastasis and 40 patients died; the median DFS and OS were not reached. There was a positive association between pCR and DFS (HR = 1.97, *p* = 0.03, [Figure 3A](#F3){ref-type="fig"}) and OS (HR = 2.66, *p* = 0.01, [Figure 3B](#F3){ref-type="fig"}). However, the DFS and OS were not statistically different between different Tau expression levels (HR = 0.98, *p* = 0.94, [Figure 3C](#F3){ref-type="fig"}; HR = 0.97, *p* = 0.92, [Figure 3D](#F3){ref-type="fig"}, respectively). Regarding different NACT regimens, in Tau-positive tumors, no significant interaction was found in DFS and OS between taxane-based and non-taxane-based groups; a similar result was found for Tau-negative tumors.

![Kaplan--Meier analysis for prognosis of different patients. (A) Associations between pCR and DFS. (B) Associations between pCR and OS. (C) Associations between Tau protein expression and DFS. (D) Associations between Tau protein expression and OS. *p*-values were derived from a log-rank test. HR and 95% CI were derived from univariate Cox-regression.\
CI = confidence interval; HR = hazard ratio; DFS = disease-free survival; OS = overall survival; pCR = pathological complete response.](jbc-23-47-g003){#F3}

DISCUSSION
==========

Patients who achieved a pCR after neoadjuvant therapy have a better prognosis than those had residual invasive cancer in all molecular subtypes of breast cancer \[[@B5][@B21]\]. Finding proper biomarkers that can predict pCR before NACT is a priority. Tau protein is a MAP that can be found both in normal and cancer cells. Opinions differ as to whether Tau expression can predict the pCR in clinical therapy.

The aim of our study was to analyze the correlation between Tau protein status, pCR, and survival. The present study retrospectively analyzed 468 patients with breast cancer who received neoadjuvant therapy before surgery. The expression of Tau protein was assessed in all patients. In our study, both univariate and multivariate logistic regression suggested that Tau protein expression is a predictive indicator of pCR. We found a negative correlation of decreased Tau expression with increased pCR, especially in the TNBC subtype. In the multivariate regression analysis, it is worth noting that no difference was found in the pCR rate of the Tau 1+ group and Tau-0 group; and in patients with Tau-2+ and -3+, the pCR rate decreased with increasing Tau expression. Tau protein status was positively related with ER and PR. The pCR related to better survival prognosis, but no significant difference was found in survival between the Tau-positive and Tau-negative groups.

As the responses to neoadjuvant therapy vary between different molecular subtypes \[[@B22]\], how to use biomarkers to predict pCR efficiently is still a hot research topic at present. Based on previously published findings, the predictive value of Tau protein status for pCR remains ambiguous. The study of Rody et al., \[[@B14]\] analyzing 50 patients who received NACT, demonstrated that there was non-significant relationship between Tau status and response to NACT; other studies have reached similar conclusions \[[@B12][@B23][@B24]\]. However, Andre et al. \[[@B4]\] analyzed 82 patients treated with NACT and found Tau expression was an independent predictor of pCR. Another study also suggested that Tau is a new molecular marker for predicting pCR in NACT and low Tau status is associated with higher sensitivity, both in messenger RNA expression and IHC \[[@B13][@B25][@B26]\]. There is still no consensus as to whether Tau expression can be an indicator for pCR before NACT. In our study, 92 (32.9%) of 280 patients in the Tau-positive group and 98 (52.1%) of 188 patients in the Tau-negative group achieved pCR after neoadjuvant therapy. The χ^2^ test demonstrated that the difference was significant. Furthermore, the multivariate analysis showed that with the decline of Tau protein expression, the pCR rate was further increased in the Tau-positive group (Tau 2+ and Tau 3+). Our findings are consistent with the idea that Tau protein expression is a predictive biomarker to predict NACT response. After further analysis of the different molecular subtypes, the correlation between pCR rate and Tau protein expression is significantly different only for TNBC. There was no specific analysis of the association between Tau protein and NACT efficacy for different molecular subtypes. Our study proved that Tau protein has particular implications for predicting neoadjuvant therapy, especially in TNBC.

Since neoadjuvant therapy has become a common approach for the treatment of patients with TNBC and previous studies have proven that patients with pCR have a much better prognosis than those who have residual invasive carcinoma after neoadjuvant therapy \[[@B27][@B28]\], it is clearly advantageous to predict the pCR rate in patients with TNBC. Previously, the value of Tau protein expression for predicting the pCR rate of neoadjuvant therapy in different subtypes has rarely been investigated and studied. Our study confirmed that Tau expression could predict pCR and deeply explored the different roles of Tau expression in different molecular subtypes. It was found that Tau expression is an independent indicator of pCR in TNBC but has no predictive value in luminal HER2-negative or HER2-positive patients. In the pooled analysis of Collaborative Trials in Neoadjuvant Breast Cancer \[[@B5]\], patients with luminal HER2-negative breast cancer were insensitive to neoadjuvant therapy and achieved a relatively lower pCR rate of 7.5%; patients with HER2-positive breast cancer obtained a higher pCR because of targeted therapy; and patients with TNBC were sensitive to neoadjuvant therapy and achieved a relatively higher pCR rate of 33.6%, which may explain why Tau expression can be used to predict the pCR rate in TNBC.

Rouzier et al. \[[@B12]\] performed a small interfering RNA experiment to explore whether *Tau* affects the sensitivity of taxane and anthracycline *in vitro*. Their results showed that downregulation of *Tau* increased the sensitivity to taxane but did not influence the susceptibility to anthracycline. The study by Pusztai et al. \[[@B17]\] incorporated 1,942 patients from NSABP B-28 and showed that in ER-positive and ER-negative groups, Tau-positive patients could not benefit from taxane-based therapeutic regimen. In the present study, the pCR rate of the taxane-based group was numerically twice as high as the non-taxane-based group, the difference was statistically significant for Tau-negative breast cancers in the taxane-based group. The reason may be that taxane is the cornerstone of neoadjuvant and adjuvant chemotherapy and only 23 patients were given non-taxane-based NACT in our study. There are differences between *in vitro* and clinical studies. Furthermore, bias might exist when analyzing pCR differences between variant chemo-regimen groups, since the majority (95.1%) of patients received taxane-based regimen. More clinical trials should be conducted to verify the relationship between Tau expression and taxane-based chemotherapy regimen.

pCR after NACT is related to excellent survival \[[@B5]\]. Our research also demonstrated this opinion. Patients with pCR had a better DFS and OS than non-pCR patients. The analysis of Pusztai et al. \[[@B17]\] also showed that Tau-negative status was related to poor survival, especially in ER-positive patients. In our study, DFS and OS demonstrated no difference between Tau-positive and Tau-negative patients. We concluded that this result was probably related to the relatively small number of patients in this study. More patients or multi-center data can be included to discuss this issue in the future.

We still have some expectations for our study. First, the present study was a retrospective study and incorporated a relatively small number of patients. Second, the expression of Tau-protein may differ between different countries or races. The patients in our study are all from China, which probably produced a sampling bias. The predictive value of Tau needs to be verified by further multi-center and prospective studies.

In conclusion, our present study indicated that Tau protein expression might be a predictive indicator for NACT, especially in TNBC. The baseline status of Tau protein is a useful indicator for selecting individuals who might achieve pCR and can be added into other predictive models to increase their predictive value. However, the complicated relationship between Tau-expression and other molecular makers needs to be demonstrated in further studies. Eventually, these results will help clinicians to make individual accurate treatment decisions for patients.
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